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Health-related quality of life
A B S T R A C T
Although the clinical goal of resective epilepsy surgery is seizure freedom, patients have a wide set of
expectations for this invasive procedure. The goal of this study was to evaluate potential gender
differences in expectations among patients undergoing resective epilepsy surgery. Ratings of the
importance of 12 potential impacts (‘‘expectations’’) of resective surgery were analyzed in a seven-center
cohort study including 389 adults aged 16 and older who underwent resective epilepsy surgery. Men and
women both ranked anticipated changes in driving and memory as the most important presurgical
expectations. Women rated driving, physical activity limitations, and economic worries as less
important, and fatigue and pregnancy concerns asmore important than didmen (p’s  0.05). Exploratory
factor analysis indicated a different pattern of associations among the 12 importance items for men
and women. Whether gender differences in presurgical values are associated with outcomes needs
exploration.
 2008 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Epilepsy is one of the most common chronic neurological
diseases, affecting approximately 1% of the population.1 Epilepsy
can affect social, psychological, and physical health. People with
epilepsy, especially those with refractory epilepsy, face many
challenges and limitations including the inability to drive, the
unpredictability of seizures, problems with employment, learning
and cognitive difﬁculties, medication side effects, social embar-
rassment, physical activity limitations, and pregnancy concerns.2–4
Epilepsy surgery is an established treatment for medically
refractory seizures; it has the potential to reduce or abolish
seizures and improve health-related quality of life.5 While most
patients anticipate that epilepsy surgery will result in seizure* Corresponding author at: University of California, Los Angeles, Department of
Neurology, 710 Westwood Boulevard, Suite 1-250, Los Angeles, CA 90095, United
States. Tel.: +1 310 825 5745; fax: +1 310 206 8461.
E-mail address: cbower@mednet.ucla.edu (C.M. Bower).
1 For the Multicenter Study of Epilepsy Surgery.
1059-1311/$ – see front matter  2008 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2008.09.001elimination, patients also expect fewer medication side effects and
other changes including the ability to drive; improved ability to be
gainfully employed, to socialize, and to participate in physical
activities.6–8
Of the 2.8 million people with epilepsy in the United States, it is
estimated that approximately 80,000 to 1.1 million are women of
childbearing age.9–11 Relative to men with epilepsy, women with
epilepsy face unique challenges including catamenial seizures,
decreased fertility rates, pregnancy-related complications, and
greater child-care responsibilities.11–13 Physiologic and hormonal
differences between men and women drive many of these
differences. Given these differences, it is possible that the
perception of limitations of epilepsy may be different for women
compared to men and as such, the meaning and importance of
some expectations for resective epilepsy surgery may also vary by
gender. Assessment of expectations in surgical candidates is
important for presurgical counseling and decision-making.
We evaluated the importance attached to 12 aspects of life that
resective surgery may change using data collected from a large
cohort of men and women surgical candidates from multiple US
epilepsy centers.vier Ltd. All rights reserved.
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2.1. Sample
396 adults and adolescents with refractory epilepsy were
enrolled during a presurgical evaluation period in an observational
cohort study at one of seven participating centers and subse-
quently underwent resective epilepsy surgery.14 Inclusion criteria
are delineated in previous reports,14,15 but brieﬂywere (1) age12
years old at the time of initial presentation for surgical evaluation;
(2) a minimum of 20 partial or secondarily generalized seizures
during the previous 2 years as documented by history obtained
from the patient and medical record; (3) failure of at least two ﬁrst
line antiepileptic drugs to control seizures; (4) no prior epilepsy
surgery. Institutional Review Board approval was received for
these analyses from UCLA and from all study sites. An appropriate
signed informed consent procedure was obtained for those willing
to participate in the cohort study. Because values may be different
for young adolescents, only the subset of 389 participants that
were 16 years old and older is included in this analysis.
2.2. Data collection
Data regarding seizure history, clinical and demographic
characteristics, employment, education level, marital status, and
expectations were obtained at baseline (before surgery) by a
structured in-person interview administered by trained research




Because no instrument was available to measure preoperative
values for outcomes of surgery when enrollment for the cohort
began in 1996, study investigators developed items based on the
literature and clinical experience. This list included the following
items: (1) driving limitations, (2) limitations in bicycling,
swimming, other physical activities, (3) participation in social
situations, (4) level of fatigue, (5) emotional well-being, (6)
memory problems, (7) language problems, (8) concentration or
attention problems, (9) cosmetic (e.g., dermatologic, weight, etc.),
(10) economic worries, (11) pregnancy concerns, and (12) having
to take epilepsy medications. Study participants read the list of
these 12 items prefaced by:
‘‘This list includes items other epilepsy patients have felt were
important to them and which they hoped to have changed as a
result of surgery. Please rate each item on a scale from 1 to 10, 1
being not at all important to you, 10 being extremely important
to you’’.
2.4. Analysis
Sociodemographic and clinical characteristics and baseline
HRQOL ofmen andwomenwere compared using chi-square, t-test,
or Wilcoxon rank sum test based on variable type.
The ﬁrst objective of our analysis was to compare men and
women on their rank ordering of the values of epilepsy surgery
outcomes from most to least important. Separately for males and
females, we calculated the mean level of importance of each of the
12 items and then assigned rankings (from 1 = highest mean
importance to 12 = lowest mean importance) to the 12 items for
each gender. Overall, women tended to rate items at higher
importance levels than men. Thus, in order to make directcomparisons of importance ratings for men and women, ratings
for each item by gender (i.e., for males and females separately)
were transformed to z-scores having the same mean and standard
deviation (mean = 0; S.D. = 1), where higher z-scores indicate
greater importance. Next, the difference in z-scores (male minus
female z-scores) for each of the 12 items was calculated, and
whether each difference was statistically different from zero was
examined using a t-test.
A separate aim of our analysis, after comparing importance
ratings for each of the 12 items by gender as described above, was
to assess whethermen andwomen conceptualized these 12 values
for outcomes of epilepsy surgery similarly or differently. To do this,
we conducted exploratory factor analysis of the 12 items
separately for males and for females, and compared the resulting
patterns. Our goal was to examine whether the pattern of
associations among the 12 items were similar or differed by
gender. The ﬁrst step in conducting this analysis was to evaluate
multiple numbers of factor criteria (e.g., scree test) to decide on the
number of underlying dimensions.17 This revealed that a two-
factor solution was appropriate. An oblique (Promax) rotation of
the 12 items was then conducted separately for males and for
females using SAS version 8.2.
3. Results
3.1. Comparison of sociodemographic and clinical
characteristics by gender
Of the 389 adults and adolescents enrolled in the study, 53%were
women (Table 1). The mean age of men and women was 37.3 years
and 37.8 years, respectively. Women tended to be more educated
thanmen, weremore likely towork part-time rather than full-time,
and were more likely to be currently married (all p 0.05, Table 1).
Meandurationof epilepsy andmeandurationof intractable epilepsy
was not different between men and women (p = 0.57 and p = 0.99,
respectively). Meanmonthly seizure frequency ofmen compared to
women was 10.4 and 14.9 (p = 0.07); median monthly seizure
frequency was 5 and 6 (p = 0.11). Compared to men, women had
signiﬁcantly lower (worse) preoperative overall QOLIE-89 scores
(p = 0.002).
3.2. Comparison of presurgical expectations by gender
The 12 items were rank ordered by level of importance for men
and women separately (Table 2). Overall, women and men rated
driving limitations and memory problems as most important and
they similarly rated limitations in physical activities, cosmetic
problems, and pregnancy concerns as least important. Level of
fatigue and language problems was rankedmore highly by women
compared to men, while economic worries and having to take
epilepsy medications were ranked higher by men. Comparing the
differences in the mean importance ratings of the 12 z-score
transformed items, women rated driving limitations, physical
activity limitations, and economic worries as less important, and
fatigue and pregnancy concerns as more important than did men
(all p’s < 0.05).
Exploratory factor analyses indicated a different pattern of
associations (loadings) among the 12 importance items for men
than women (Table 3). Among men, language, memory and
concentration/attention problems loaded on one factor, separately
from the eight other expectations (pregnancy concerns did not
load on either factor, with themaximal loading = 0.16). In contrast,
among women, limitations in driving, physical activities, social
situations and economic worries loaded on a separate factor from
the other eight expectations.
Table 1
Pre-operative sample characteristics by gender
Characteristics Male N = 183
[mean (S.D.)
or N (%)]




Mean age (years) 37.3 (10.9) 37.8 (10.8) 0.61
Education
Less than high school 30 (16.5) 20 (9.7) 0.05
At least high school 152 (83.5) 186 (90.3)
Marital status
Unmarried 94 (51.7) 71 (34.5) 0.03
Married 67 (36.8) 98 (47.6)
Separated 4 (2.2) 7 (3.4)
Divorced 12 (6.6) 20 (9.7)
Widowed 2 (1.1) 4 (1.9)
Cohabiting 2 (1.1) 6 (2.9)
Other 1 (0.6) 0 (0.0)
Employment
Full-time 78 (42.6) 70 (34.0) 0.003
Part-time 5 (2.7) 22 (10.7)
Unemployed 19 (10.4) 26 (12.6)
Disabled 55 (30.1) 46 (22.3)
Seasonal 7 (3.8) 5 (2.4)
Homemaker 1 (0.6) 21 (10.2)
Retired 5 (2.7) 2 (1.0)
Student 10 (5.5) 11 (5.3)
Volunteer 2 (1.1) 1 (0.5)




22.2 (12.3) 22.7 (12.8) 0.57
Mean duration of
intractable epilepsy (years)
12.7 (10.5) 12.7 (10.5) 0.99
Site of resection
Temporal 155 (84.7) 187 (90.8) 0.07
Extratemporal 28 (15.3) 19 (9.2)
Side of surgery
Left 93 (50.8) 106 (51.5) 0.90
Right 90 (49.2) 100 (48.5)
Seizure type and frequency
Mean frequency per month
(across all types)
10.4 (19.4) 14.9 (29.4) 0.07
Median frequency per month
(across all types) (IQR)
5 (3, 10) 6 (3, 14) 0.11
Grand mal (in past 3 months) 45 (24.6) 55 (26.7) 0.64
Complex partial (in past
3 months)
155 (84.7) 177 (85.9) 0.73
Simple partial (in past
3 months)
33 (18.0) 43 (20.9) 0.48
Overall QOLIE-89 (t-score)a 47.4 (10.6) 44.5 (11.1) 0.01
a Higher value means better health-related quality of life. t-scores relative to
reference population with mean = 50, S.D. = 1016.
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Refractory epilepsy has substantial adverse effects on social,
educational, and health outcomes. Differential effects of refrac-
tory epilepsy on men compared to women have been less fully
explored. Women experience unique epilepsy-related issues
including, but not limited to, infertility and menstrual irregula-
rities, complicated AED–hormone interactions, pregnancy
complications, child-care responsibilities, and issues surrounding
potential teratogenicity of AEDs.11–13,18,19 Given these different
experiences, it is possible that women and men have different
values for resective epilepsy surgery outcomes. Although
resective epilepsy surgery can yield seizure freedom and improve
HRQOL, the decision to undergo this invasive, elective procedure
is still a very serious one. As such, evaluation of preoperativevalues should be an integral part of the presurgical clinical
decision-making process.
We found that men and women rated some potential outcomes
of surgery to be equally important but they differed in the
importance they attached to other outcomes. Speciﬁcally, both
men and women ranked driving and memory problems as most
important, while limitations in physical activities, cosmetic, and
pregnancy concerns were the lowest ranked in terms of
importance. The observation that driving was the highest ranked
for both women and men could reﬂect a more broad meaning
expectation for renewed independence that is not reﬂected in the
12 items evaluated. In addition, while men and women both rated
driving limitations and memory problems as the most important
issues for them out of the 12 issues presented, women rated
driving limitations and physical activity limitations as less
important, and fatigue and pregnancy concerns as more important
than did men. While the differences observed in economic worries
and pregnancy concerns may reﬂect the presence of underlying
traditional gender roles belief systems, the differences in driving
and fatigue are less easily explained.
In this analysis we also explored the possibility thatwomen and
men conceptualized these values for epilepsy surgery outcomes
differently. In an exploratory factor analysis we found a lack of
measurement equivalence across men and women in the 12
potential outcomes of surgery we assessed, suggesting that men
and women conceptualize these values differently.20 Speciﬁcally,
men tended to conceptualize language, memory, and concentra-
tion and attention problems together, suggesting that they viewed
cognitive problems as separate from the other expectations.
Women, however, viewed driving, physical activities, social
situations and economic worries as separate from the other eight
expectations, perhaps highlighting a distinction between dimen-
sions of external ‘‘doing’’ versus internal ‘‘feeling and thinking’’
states. If there are gender differences in the meaning and
importance of epilepsy surgery outcomes, this knowledge should
be incorporated into presurgical counseling. Clarifying these
values before surgery is of paramount importance especially given
a report by Burneo et al., in which women were observed to have a
worse outcome (seizure frequency) compared to men after
temporal lobectomy although prior studies have not found this
to be the case.21–24
Study limitations include the fact that educational, social and
HRQOL measures were obtained at one point in time; without
earlier measurement; thus, our ability to assess when in the course
of epilepsy these potential differences developed is limited.
Additionally, the importance measure may have limitations
related to the use of the item termed ‘‘pregnancy concerns.’’
Whilemenmay have interpreted thismeasure as an indirect rating
of their own reproductive or fertility concerns,25 they also might
have rated the item ‘‘1’’, when they interpreted the item to be non-
applicable to them. Finally, it is likely that the 12 items evaluated in
this analysis do not reﬂect the full nature and range of preoperative
expectations of resective epilepsy surgery; it is likely that there are
other outcomes beyond the 12 assessed here of importance. The 12
items included in the study were developed by investigators based
on a review of the literature without exploring these issues
qualitatively with epilepsy surgery candidates prior to item
development.
Future studies are needed to explore these gender differences in
values, and to understand how this information may aide in the
clinical decision-making process of resective epilepsy surgery.
More in depth qualitative methodology is needed to delineate the
nature and range of presurgical expectations for epilepsy surgery
on an individual and group level. Studies of how well surgery
produces desired outcomes are needed and should be used in
Table 3
Separate factor analysis (factor loadings) among men (N = 183) and women
(N = 206) of expectations for resective epilepsy surgery
Scale Males Females
Factor 1 Factor 2 Factor 1 Factor 2
Driving limitations 0.29 0.10 0.07 0.23
Limitation in physical activities 0.54 0.06 0.09 0.57
Participation in social situations 0.57 0.05 0.09 0.59
Economic worries 0.41 0.09 0.22 0.36
Having to take epilepsy medications 0.47 0.06 0.60 0.19
Level of fatigue 0.51 0.20 0.58 0.06
Emotional well-being 0.58 0.16 0.64 0.14
Cosmetic—e.g. dermatologic, weight, etc. 0.36 0.19 0.39 0.17
Pregnancy concerns 0.16 0.10 0.52 0.39
Language problems 0.14 0.73 0.43 0.31
Memory problems 0.01 0.70 0.62 0.15
Concentration or attention problems 0.08 0.72 0.70 0.08
Loadings >0.24 are bold.
Table 2
Preoperative gender differences in means and ranks of importance ratings of potential expectations for epilepsy surgery




Mean (S.D.) z-Score Rank Mean (S.D.) z-Score Rank
Driving limitations 8.3 (2.9) 1.52 1 8.1 (3.2) 1.05 1 0.47 0.006
Memory problems 7.4 (3.2) 1.01 2 7.9 (2.9) 0.97 2 0.05 0.79
Having to take epilepsy medications 6.8 (3.5) 0.67 3 6.9 (3.7) 0.40 6 0.27 0.18
Emotional well-being 6.4 (3.4) 0.47 4 7.3 (3.1) 0.61 4 0.14 0.44
Concentration or attention problems 6.4 (3.4) 0.44 5 6.9 (3.3) 0.44 5 0.00 0.99
Economic worries 5.7 (3.6) 0.07 6 5.5 (3.7) 0.34 9 0.41 0.05
Level of fatigue 5.7 (3.3) 0.05 7 7.3 (3.0) 0.63 3 0.58 0.001
Participation in social situations 5.4 (3.4) 0.10 8 5.9 (3.5) 0.11 8 0.01 0.96
Language problems 5.2 (3.4) 0.24 9 6.0 (3.5) 0.09 7 0.15 0.58
Limitations in bicycling, swimming, other physical activities 5.1 (3.7) 0.28 10 4.8 (3.4) 0.70 10 0.42 0.02
Cosmetic—e.g. dermatologic, weight, etc. 3.3 (3.2) 1.27 11 3.9 (3.3) 1.18 11 0.09 0.65
Pregnancy concerns 1.3 (1.3) 2.43 12 3.2 (3.5) 1.53 12 0.89 <0.001
a Positive difference means men rated this aspect as more highly important.
C.M. Bower et al. / Seizure 18 (2009) 228–231 231conjunction with other outcome measures assessing quality of life
and seizure frequency in order to provide more relevant and
speciﬁc counseling for patients considering resective surgery for
medically refractory epilepsy.
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